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NUMERICAL CONTROL DEVICE AND A first aspect of the present invention is a numerical 
CAUSE ANALYZING METHOD control device that includes a plurality of types of speed 

compensation functions of compensating a command speed 
CROSS - REFERENCE TO RELATED of a motor , and controls driving of the motor . The device 

APPLICATION 5 includes : a command speed calculating unit configured to 
calculate the command speed by analyzing a machining 

This application is based upon and claims the benefit of program or according to an operation of an operator ; a 
priority from Japanese Patent Application No . 2016 - 086080 speed / acceleration control unit configured to compute a 
filed on Apr . 22 , 2016 , the contents of which are incorpo control speed and a control acceleration of the motor , based 

10 on the command speed and one or more types of the speed rated herein by reference . compensation functions that are actually activated ; a motor 
BACKGROUND OF THE INVENTION control unit configured to control the motor according to the 

control speed and the control acceleration ; a data storage 
unit configured to cyclically associate and store the com Field of the Invention 15 mand speed and an actual speed of the motor in chronologi 
cal order ; a difference pattern table configured to associate The present invention relates to a numerical control and store a cause of a difference between the command device and a cause analyzing method of analyzing a cause of speed and the actual speed , and a difference pattern of the a difference between a command speed and an actual speed cause ; a cause analyzing unit configured to analyze the cause 

of an electric motor . 20 of the difference between the command speed and the actual 
speed by comparing the command speed and the actual 

Description of the Related Art speed stored in the chronological order in the data storage 
unit , with the difference pattern stored in the difference 

Japanese Laid - Open Patent Publication No . 2009 - 053744 pattern table ; and a display unit configured to display the 
( hereinafter referred to as “ JP2009 - 053744A " ) discloses a 25 cause analyzed by the cause analyzing unit . 
method for finding a cause that a command speed and an According to this configuration , even when the plurality 
actual speed of a servo motor differ during an automatic of types of speed compensation functions compensate the 
operation . More specifically , JP2009 - 053744A discloses command speed , an operator can easily recognize the cause 
specifying parameter data or control data that is actually that the command speed and the actual speed differ , i . e . , 
activated while a machine tool processes or machines a 30 which speed compensation function has changed the actual 
work , from among a plurality of items of parameter data or speed from the command speed . Further , even when the 
control data for speed control and acceleration / deceleration actual speed differs from the command speed due to inad 
control , and storing the specified parameter data or the equacy of signal setting or inadequacy of parameter setting , 
specified control data , in association with a command value under a situation that the operator does not intend , the 
for a servo axis or a spindle axis or feedback values from 35 operator can easily recognize the cause of the difference . 
these axes . According to the first aspect of the present invention is the 

numerical control device , and the display unit may be 
SUMMARY OF THE INVENTION configured to display as a graph the command speed and the 

actual speed stored in the chronological order in the data 
Thus , a technique disclosed in JP2009 - 053744A can 40 storage unit . Consequently , the operator can easily recognize 

specify a cause that the command speed and the actual speed how the actual speed changes from the command speed . 
differ during an automatic operation . However , when a The first aspect of the present invention is the numerical 
plurality of functions limit the command speed , and the control device , and the plurality of types of speed compen 
command speed and the actual speed differ , it is impossible sation functions may be classified into a first speed com 
to specify which function influences the actual speed to what 45 pensation function that is switched to activate and deactivate 
extent . That is , the plurality of functions automatically by the operation of the operator , and a second speed com 
compensate the command speed . Therefore , which speed pensation function that is set in advance to activate . The 
compensation function of the plurality of functions makes a speed compensation functions classified into the first speed 
difference between the command speed and the actual speed compensation functions can be operated to activate and 
to what extent , cannot be specified . Further , in a numerical 50 deactivate by the operator . However , even when the operator 
control device , even though the command speed is not 0 , the forgets what operation the operator has performed , even 
actual speed becomes ( due to inadequacy of parameter when another operator performs an operation , or under a 
setting or signal allocation between the numerical control situation that the operator does not intend , due to inadequacy 
device and a machine operation panel . However , according of signal setting or inadequacy of parameter setting , it is 
to JP2009 - 053744A , it is not possible to specify the cause 55 possible to easily recognize the cause that the command 
thereof . Hence , when a trouble occurs in which an actual speed and the actual speed differ . Further , the speed com 
speed differs from a command speed , such that a feed shaft p ensation function classified into the second speed compen 
does not move , that a spindle does not turn , or that an s ation function is set in advance to activate . However , even 
intended speed cannot be realized , it is sometimes not in this case , the operator can easily recognize the cause or 
possible to quickly deal with the problem . Further , JP2009 - 60 the reason why the command speed and the actual speed 
053744A cannot be applied to a manual operation . differ . 

It is therefore an object of the present invention to provide The first aspect of the present invention is the numerical 
a numerical control device and a cause analyzing method of control device , and the speed / acceleration control unit may 
finding a cause of a difference between a command speed include a compensated command speed calculating unit 
and an actual speed , even when a plurality of functions 65 configured to compensate the command speed based on the 
compensate the command speed or when parameter setting command speed and the speed compensation function that is 
or signal allocation is inadequate . activated among the first speed compensation functions , and 
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calculate a compensated command speed , and a speed / configured to execute the plurality of types of speed com 
acceleration calculating unit configured to calculate the pensation functions according to a predetermined order , and 
control speed and the control acceleration based on the the speed compensation function that is deactivated does not 
compensated command speed and the second speed com compensate a speed . 
pensation function . 5 The first aspect of the present invention is the numerical 

The first aspect of the present invention is the numerical control device , and the speed compensation functions 
control device , and the speed / acceleration control unit may include at least one of a function of increasing the actual 
be configured to calculate the control speed that is final by speed compared to the command speed , a function of 
sequentially calculating from the command speed a plurality decreasing the actual speed compared to the command 
of intermediate compensated speeds associated with the 10 speed , and a function of setting the actual speed to zero . 
plurality of types of speed compensation functions , the data Consequently , the speed compensation functions can flex 
storage unit may be configured to cyclically associate and ibly compensate the actual speed with respect to the com 
store the plurality of intermediate compensated speeds in the mand speed . 
chronological order , as well as the command speed and the A second aspect of the present invention is a cause 
actual speed , the difference pattern table may be configured 15 analyzing method for a numerical control device including 
to store a difference pattern of the command speed , the a plurality of types of speed compensation functions of 
actual speed and the plurality of intermediate compensated compensating a command speed of a motor , wherein when 
speeds in association with the cause of the difference driving of the motor is controlled , the method analyzes a 
between the command speed and the actual speed , and the cause of a difference between the command speed and an 
cause analyzing unit may be configured to analyze the cause 20 actual speed of the motor . The method includes : a command 
of the difference between the command speed and the actual speed calculating step of calculating the command speed by 
speed by comparing the command speed , the actual speed analyzing a machining program or according to an operation 
and the plurality of intermediate compensated speeds stored of an operator ; a speed / acceleration controlling step of 
in the chronological order in the data storage unit , with the computing a control speed and a control acceleration of the 
difference pattern stored in the difference pattern table . 25 motor , based on the command speed and one or more types 
Consequently , even when causes that the command speed of the speed compensation functions that are actually acti 
and the actual speed differ cannot be narrowed to one by vated ; a motor controlling step of controlling the motor 
using the command speeds and the actual speeds , it is according to the control speed and the control acceleration ; 
possible to narrow the causes to one by using the interme - a storing step of cyclically associating and storing the 
diate compensated speeds . Consequently , when the plurality 30 command speed and an actual speed of the motor in chrono 
of types of speed compensation functions compensate the logical order in a data storage unit ; a cause analyzing step of 
command speed , or when the actual speed differs from the analyzing the cause of the difference between the command 
command speed under the situation that the operator does speed and the actual speed , by comparing the command 
not intend , due to the inadequacy of the signal setting or speed and the actual speed stored in the chronological order 
inadequacy of the parameter setting , the operator can easily 35 in the data storage unit , with a difference pattern stored in 
recognize the cause of the difference between the command association with the cause of the difference between the 
speed and the actual speed . command speed and the actual speed in a difference pattern 

The first aspect of the present invention is the numerical table ; and a displaying step of displaying the cause analyzed 
control device , and the speed / acceleration control unit may in the cause analyzing step on a display unit . 
be configured to calculate the control speed that is final by 40 According to this configuration , even when the plurality 
sequentially calculating from the command speed a plurality of types of speed compensation functions compensate the 
of intermediate compensated speeds associated with the command speed , the operator can easily recognize the cause 
plurality of types of speed compensation functions , the data of the difference between the command speed and the actual 
storage unit may be configured to cyclically associate and speed , i . e . , which speed compensation function has changed 
store the plurality of intermediate compensated speeds in the 45 the actual speed from the command speed . Further , when the 
chronological order , as well as the command speed and the actual speed differs from the command speed under the 
actual speed , the cause analyzing unit may be configured to situation that the operator does not intend , due to the 
calculate a change of a speed by the speed compensation inadequacy of the signal setting or the inadequacy of the 
functions from the command speed and the plurality of parameter setting , the operator can easily recognize the 
intermediate compensated speeds to the actual speed stored 50 cause of the difference . 
in the chronological order in the data storage unit , and the The second aspect of the present invention is the cause 
display unit may be configured to display as a graph the analyzing method , and the plurality of types of speed 
command speed and the actual speed stored in the chrono - compensation functions may be classified into a first speed 
logical order in the data storage unit , and display the change compensation function that is switched to activate and 
of the speed per speed compensation function as a stacked 55 deactivate by the operation of the operator , and a second 
graph . Consequently , the operator can recognize which speed compensation function that is set in advance to 
speed compensation function changes the speed to what activate . The speed compensation functions classified into 
extent , among the changes of the speeds from the command the first speed compensation functions can be operated to 
speeds to the actual speeds stored in the data storage unit in activate and deactivate by the operator . However , even when 
chronological order . 60 the operator forgets what operation the operator has per 

The first aspect of the present invention is the numerical formed , even when another operator performs the operation , 
control device , and the plurality of types of speed compen - or under the situation that the operator does not intend , due 
sation functions may include at least one of interlock , to the inadequacy of the signal setting or the inadequacy of 
machine lock , override , an external speed , and acceleration the parameter setting , it is possible to easily recognize the 
deceleration after interpolation . 65 cause of the difference between the command speed and the 

The first aspect of the present invention is the numerical actual speed . Further , the speed compensation function 
control device , and the speed / acceleration control unit is classified into the second speed compensation function is set 
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and 

tion . 

in advance to activate . However , even in this case , the speeds from the command speeds to the actual speeds stored 
operator can easily recognize the cause of the difference in the data storage unit in the chronological order . 
between the command speed and the actual speed . The second aspect of the present invention is the cause 

The second aspect of the present invention is the cause analyzing method , and , in the speed / acceleration controlling 
analyzing method , and the speed / acceleration controlling 5 step , the plurality of types of speed compensation functions 
step may include a compensated command speed calculating are executed according to a predetermined order , and the 
step of compensating the command speed based on the speed compensation function that is deactivated does not 
command speed and the speed compensation function that is compensate a speed . 
activated among the first speed compensation functions , and According to the present invention , even when the plu 
calculating a compensated command speed , and a speed / 10 rality of types of speed compensation functions compensate 
acceleration calculating step of calculating the control speed the command speed , the operator can easily recognize the 
and the control acceleration based on the compensated cause of the difference between the command speed and the 
command speed and the second speed compensation func actual speed . 

Further , even when the actual speed differs from the 
The second aspect of the present invention is the cause 15 command speed under the situation that is not intended by 

analyzing method , and , in the speed / acceleration controlling the operator , due to the inadequacy of the signal setting or 
step , the control speed that is final may be calculated by the inadequacy of the parameter setting , the operator can 
sequentially calculating from the command speed a plurality easily recognize the cause of the difference . 
of intermediate compensated speeds associated with the The above and other objects , features and advantages of 
plurality of types of speed compensation functions , in the 20 the present invention will become more apparent from the 
storing step , the plurality of intermediate compensated following description when taken in conjunction with the 
speeds , as well as the command speed and the actual speed , accompanying drawings in which a preferred embodiment 
may be cyclically associated and stored in the chronological of the present invention is shown by way of illustrative 
order in the data storage unit , the difference pattern table example . 
may store a difference pattern of the command speed , the 25 
actual speed and the plurality of intermediate compensated BRIEF DESCRIPTION OF THE DRAWINGS 
speeds in association with the cause of the difference 
between the command speed and the actual speed , and , in FIG . 1 is a functional block diagram showing a configu 
the cause analyzing step , the cause of the difference between ration of a numerical control device ; 
the command speed and the actual speed may be analyzed by 30 FIG . 2 is a conceptual diagram showing causes that a 
comparing the command speed , the actual speed and the command speed and an actual speed differ , and difference 
plurality of intermediate compensated speeds stored in the patterns of the causes stored in a difference pattern table 
chronological order in the data storage unit , with the differ - shown in FIG . 1 ; 
ence pattern stored in the difference pattern table . Conse - FIG . 3 is a view showing pluralities of command speeds 
quently , even when causes of the difference between the 35 and actual speeds stored in chorological order in a data 
command speed and the actual speed cannot be narrowed to storage unit shown in FIG . 1 ; 
one by using the command speeds and the actual speeds , it FIG . 4 is a conceptual diagram showing contents of a 
is possible to narrow the causes to one by using the inter - difference pattern table formed by assembling a plurality of 
mediate compensated speeds . Consequently , even when the intermediate compensated speeds in the difference patterns 
plurality of types of speed compensation functions compen - 40 of the difference pattern table ; 
sate the command speed or when the actual speed differs FIG . 5 is a view showing an example of a stacked bar 
from the command speed under the situation that the opera graph displayed by a display unit in a case where command 
tor does not intend , due to the inadequacy of the signal speeds , actual speeds and a plurality of intermediate com 
setting or the inadequacy of the parameter setting , the pensated speeds associated with a difference pattern 4 are 
operator can easily recognize the cause that the command 45 stored in chronological order in the data storage unit ; and 
speed and the actual speed differ . FIG . 6 is a flowchart showing an analyzing operation of 

The second aspect of the present invention is the cause analyzing a cause of the difference between a command 
analyzing method , and , in the speed / acceleration controlling speed and an actual speed . 
step , the control speed that is final may be calculated by 
sequentially calculating from the command speed the plu - 50 DESCRIPTION OF THE PREFERRED 
rality of intermediate compensated speeds associated with EMBODIMENTS 
the plurality of types of speed compensation functions , in the 
storing step , the plurality of intermediate compensated A preferred embodiment of a numerical control device 
speeds , as well as the command speed and the actual speed , and a cause analyzing method according to the present 
are cyclically associated and stored in the chronological 55 invention will be described below in detail with reference to 
order in the data storage unit , in the cause analyzing step , a the accompanying drawings . 
change of a speed may be calculated , the speed being FIG . 1 is a configuration diagram ( functional block dia 
changed by the speed compensation function from the gram ) showing a configuration of a numerical control device 
command speed and the plurality of intermediate compen - 10 . The numerical control device 10 has a plurality of types 
sated speeds to the actual speed stored in the chronological 60 of speed compensation functions for compensating a com 
order in the data storage unit , and in the displaying step , the mand speed of a motor ( e . g . , servo motor ) such as an electric 
command speed and the actual speed stored in the chrono - motor provided to a machine tool that is not shown , and 
logical order in the data storage unit may be displayed as a controls driving of the motor . Driving of the motor rotates a 
graph , and the change of the speed per speed compensation machining axis of the machine tool , and feeds a tool or a 
function may be displayed as a stacked graph . Consequently , 65 table on which a work is placed along each axis . The 
the operator can recognize which speed compensation func - numerical control device 10 includes an input unit 12 , a 
tion changes the speed to what extent as the changes of the display unit 14 and a control unit 16 . The input unit 12 is an 
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operation unit that receives an input of data . This input unit to the command speed Vx . Further , the acceleration / decel 
12 is composed of a mouse , a keyboard , and the like . The eration after interpolation makes the motor speed gradually 
display unit 14 is composed of a liquid crystal display or an become closer to the command speed Vx at a predetermined 
organic EL display , and displays on a screen , information time constant . In this regard , the external speed may increase 
that is necessary for an operator or information that is 5 the motor speed compared to the command speed Vx . 
necessary for the operator to input data . Consequently , the The plurality of types of speed compensation functions 
operator can input necessary data by operating the input unit are classified into first speed compensation functions that are 
12 while looking at the screen of the display unit 14 . The switched to activate and deactivate by an operator ' s opera 
input unit 12 may be a touch panel provided to the display tion , and a second speed compensation function that is set in 
unit 14 . In this case , it is possible to input data by touching 10 advance to activate . The speed compensation functions 
the screen of the display unit 14 by a finger . classified into the first speed compensation functions 

The control unit 16 includes a computer and a storage include , for example , the interlock , the machine lock , the 
medium in which programs are stored , and functions as the override and the external speed , and the speed compensation 
control unit 16 according to the present embodiment when function classified into the second speed compensation 
the computer executes the program stored in the storage 15 function includes , for example , the acceleration deceleration 
medium . The control unit 16 includes a command speed after interpolation . When there are a plurality of activated 
calculating unit 30 , a speed / acceleration control unit 32 , a speed compensation functions , a control speed Vc is com 
motor control unit 34 , a data storage unit 36 , a difference puted by compensating the command speed Vx , based on the 
pattern table 38 and a cause analyzing unit 40 . plurality of these activated speed compensation functions . 

The command speed calculating unit 30 calculates a 20 The speed / acceleration control unit 32 executes the plu 
command speed Vx of the motor by analyzing a machining rality of types of speed compensation functions according to 
program ( e . g . , a machining program ) or according to an a predetermined order . Hence , the speed / acceleration control 
operator ' s operation . The command speed calculating unit unit 32 computes the final control speed Vc by sequentially 
30 successively calculates the command speeds Vx at a computing from the command speed Vx a plurality of 
predetermined cycle along a time axis . More specifically , the 25 intermediate compensated speeds Vm associated with the 
command speed calculating unit 30 includes a machining plurality of types of speed compensation functions . That is , 
program 50 , a program analyzing unit 52 and a speed the speed / acceleration control unit 32 computes the plurality 
command operation analyzing unit 54 . The machining pro - of intermediate compensated speeds Vm associated with the 
gram 50 is stored in a storage medium of the command plurality of types of speed compensation functions , in a 
speed calculating unit 30 that is not shown . The program 30 process of computing the control speed Vc from the com 
analyzing unit 52 analyzes the machining program 50 and mand speed Vx based on the command speed Vx and the 
calculates the command speed Vx . Hence , the program plurality of types of speed compensation functions . In this 
analyzing unit 52 calculates the command speed Vx by using case , only the activated speed compensation functions com 
the machining program 50 during an automatic operation of pensate the speed , and the deactivated speed compensation 
the motor . The speed command operation analyzing unit 54 35 functions do not compensate the speed . The speed / accelera 
analyzes the operator ' s operation of the input unit 12 , and tion control unit 32 successively computes the plurality of 
calculates the command speed Vx . Hence , the speed com - intermediate compensated speeds Vm and the control speed 
mand operation analyzing unit 54 calculates the command Vc from the command speed Vx at the predetermined cycle 
speed Vx according to the operator ' s operation during a along the time axis . 
manual operation of the motor . The command speed calcu - 40 In the present embodiment , the plurality of types of speed 
lating unit 30 outputs the calculated command speed Vx to compensation functions are executed in order of the inter 
the speed / acceleration control unit 32 and the data storage lock - the machine lock > the override - > the external speed 
unit 36 . > the acceleration / deceleration after interpolation . Further , 

The speed / acceleration control unit 32 computes the con Vm1 represents the intermediate compensated speed Vm 
trol speed Vc and the control acceleration Ac of the motor 45 associated with the interlock , Vm2 represents the interme 
based on the command speed Vx and one or more types of diate compensated speed Vm associated with the machine 
speed compensation functions that are actually activated . lock , and Vm3 represents the intermediate compensated 
The types of the speed compensation functions include , for speed Vm associated with the override . Furthermore , Vm4 
example , interlock , machine lock , override , an external represents the intermediate compensated speed Vm associ 
speed , and acceleration deceleration after interpolation . The 50 ated with the external speed , and Vm5 represents the inter 
interlock temporarily stops driving of the motor by stopping mediate compensated speed Vm associated with the accel 
executing the machining program , and the machine lock eration / deceleration after interpolation . Since the 
temporarily stops driving of the motor although the machin - acceleration / deceleration after interpolation is lastly 
ing program is executed . Hence , when the interlock or the executed , the intermediate compensated speed Vm5 associ 
machine lock is activated , the control speed Vc of the motor 55 ated with the acceleration / deceleration after interpolation is 
is 0 . The override determines at what % of a speed the motor the control speed Vc . In view of the above , in the process of 
is driven with respect to the command speed Vx . When , for computing the control speed Vc from the command speed 
example , the override is 0 % , the motor stops driving and , Vx , the plurality of intermediate compensated speeds Vm 
when the override is 50 % , the motor is driven at a speed that are computed in order of Vm1 > Vm2 > Vm3 > Vm4 , and 
is 50 % of the command speed Vx . Further , when the 60 the control speed Vc intermediate compensated speed 
override is 120 % , the motor is driven at the speed that is Vm5 ) is finally derived . 
120 % with respect to the command speed . Consequently , the When , for example , the interlock , the machine lock and 
override can increase or decrease the motor speed with the external speed are deactivated , and the override and the 
respect to the command speed Vx . The external speed drives acceleration / deceleration after interpolation are activated , 
the motor at a speed determined based on a parameter set 65 the intermediate compensated speeds Vm1 and Vm2 are the 
irrespectively of the command speed Vx . Consequently , the same speed as the command speed Vx . The intermediate 
external speed can slow down the motor speed with respect compensated speed Vm3 is a speed acquired by compen 
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sating the intermediate compensated speed Vm2 by the control speed Vc and the control acceleration Ac based on 
override , the intermediate compensated speed Vm4 is the the compensated command speed Vx ' without compensating 
same speed as Vm3 , and the intermediate compensated the speed . Further , when a plurality of speed compensation 
speed Vm5 ( control speed Vc ) is a speed acquired by functions that are classified into the second speed compen 
compensating the intermediate compensated speed Vm4 by 5 sation functions are set to the speed acceleration calculating 
the acceleration / deceleration after interpolation . The speed / unit 64 , the speed / acceleration calculating unit 64 calculates 
acceleration control unit 32 outputs the computed control the plurality of intermediate compensated speeds Vm asso 
speed Vc and a control acceleration Ac to the motor control ciated with the plurality of speed compensation functions . 
unit 34 , and outputs the computed intermediate compensated For example , the speed compensation functions that are 
speeds Vm1 to Vm5 to the data storage unit 36 . 10 classified into the second speed compensation functions 
More specifically , the speed / acceleration control unit 32 include a function of reducing a tool speed at a corner , as 

includes a speed compensation operation analyzing unit 60 , well as the acceleration / deceleration after interpolation . 
a compensated command speed calculating unit 62 and a Thus , the speed / acceleration calculating unit 64 calculates 
speed / acceleration calculating unit 64 . The speed compen the control speed Vc that fluctuates as time passes , based on 
sation operation analyzing unit 60 analyzes the operator ' s 15 the identical compensated command speed Vx ' ( or the 
operation to the input unit 12 , and acquires speed compen - command speed Vx ) . By contrast with this , the compensated 
sation information operated by the operator . This speed command speed calculating unit 62 calculates the compen 
compensation information includes activation / deactivation sated command speed Vx ' acquired by simply increasing or 
of the interlock , the machine lock , the override , and the decreasing the command speed Vx , and the compensated 
external speed , which are classified into the first speed 20 command speed Vx ' does not fluctuate from the identical 
compensation functions , and a value ( compensation amount ) command speed Vx as time passes unless the operator 
of % of the override when the override is activated , and a performs an operation . 
parameter ( compensation amount ) that defines the external The motor control unit 34 controls driving of the motor 
speed when the external speed is activated . The speed based on the control speed Vc and the control acceleration 
compensation operation analyzing unit 60 outputs the 25 Ac . The motor is provided with a rotation position detector 
acquired speed compensation information to the compen - such as an encoder , and the motor control unit 34 cyclically 
sated command speed calculating unit 62 . calculates an actual speed ( rotation speed ) Vy of the motor 

The compensated command speed calculating unit 62 based on a rotation position of the motor detected by the 
calculates a compensated command speed Vx ' by compen - rotation position detector , and performs feedback control on 
sating the command speed Vx , based on the command speed 30 the motor based on the calculated actual speed Vy . This 
Vx and the activated speed compensation functions among feedback control makes the control speed Vc and the actual 
the first speed compensation functions . The compensated speed Vy of the motor fundamentally identical . The motor 
command speed calculating unit 62 calculates the compen - control unit 34 outputs the calculated actual speed Vy to the 
sated command speed Vx ' by sequentially calculating from data storage unit 36 . In this regard , the intermediate com 
the command speed Vx the intermediate compensated 35 pensated speed Vm5 ( control speed Vc ) and the actual speed 
speeds Vm1 to Vm4 associated with the plurality of types of Vy of the motor are fundamentally identical , and therefore 
speed compensation functions classified into the first speed the speed / acceleration calculating unit 64 does not need to 
compensation functions . Consequently , the intermediate output the lastly calculated intermediate compensated speed 
compensated speed Vm4 associated with the external speed Vm5 to the data storage unit 36 . The present embodiment 
is the compensated command speed Vx ' . The compensated 40 will be described assuming that the speed / acceleration cal 
command speed calculating unit 62 outputs the calculated culating unit 64 does not output the intermediate compen 
compensated command speed Vx ' to the speed / acceleration sated speed Vm5 to the data storage unit 36 unless otherwise 
calculating unit 64 , and outputs the calculated intermediate described . 
compensated speeds Vm1 to Vm4 to the data storage unit 36 . The data storage unit 36 associates and stores the com 

The speed / acceleration calculating unit 64 calculates the 45 mand speeds Vx and the actual speeds Vy in chronological 
control speed Vc and the control acceleration Ac based on order . In this case , the data storage unit 36 may associate and 
the compensated command speed Vx ' and the second speed store the plurality of intermediate compensated speeds Vm1 
compensation function . In the present embodiment , the to Vm4 in chronological order , as well as the command 
speed compensation function classified into the second speeds Vx and the actual speeds Vy . 
speed compensation function is only one , i . e . , the accelera - 50 The difference pattern table 38 stores causes of the 
tion / deceleration after interpolation . Therefore , the speed difference between the command speed Vx and the actual 
acceleration calculating unit 64 calculates the control speed speed Vy , in association with difference patterns of the 
Vc ( intermediate compensated speed Vm5 ) and the control causes . FIG . 2 is a conceptual diagram showing the causes 
acceleration Ac based on the compensated command speed of the difference between the command speed Vx and the 
Vx ' and the acceleration / deceleration after interpolation . 55 actual speed Vy , and the difference patterns of the causes ( the 
When the acceleration / deceleration after interpolation is set difference patterns of the command speed Vx and the actual 
to the speed / acceleration calculating unit 64 , parameters that speed Vy ) stored in the difference pattern table 38 . As shown 
define a time constant are stored in a storage medium of the in FIG . 2 , a difference pattern 1 is a difference pattern in a 
speed / acceleration calculating unit 64 that is not shown . The case where a difference cause is the interlock , the machine 
speed acceleration calculating unit 64 ( speed / acceleration 60 lock , the override 0 % , or the external speed 0 . In this case , 
control unit 32 ) outputs the calculated control speed Vc and the command speed Vx is fixed ( Vx > 0 in this case ) , and the 
control acceleration Ac to the motor control unit 34 , and actual speed Vy is 0 . A difference pattern 2 is a difference 
outputs the calculated intermediate compensated speed Vm5 pattern in a case where the difference cause is the override 
( control speed Vc ) to the data storage unit 36 . ( not 0 % in this case ) . In this case , the command speed Vx 

In this regard , when the second speed compensation 65 is fixed ( Vx > 0 in this case ) . Further , the actual speed Vy is 
function is not set to the speed / acceleration calculating unit fixed ( Vy > O in this case ) and a peak value Vyp of this actual 
64 , the speed / acceleration calculating unit 64 calculates the speed Vy is Vyp = constantxVx . 
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A difference pattern 3 is a difference pattern in a case speed Vy and the plurality of intermediate compensated 
where the difference cause is the acceleration / deceleration speeds Vm1 to Vm4 are stored in the difference pattern table 
after interpolation . In this case , the command speed Vx is 38 . 
fixed ( Vx > 0 in this case ) . Further , the actual speed Vy F IG . 4 is a conceptual diagram showing contents of the 
includes an area that changes according to Vy = constantx 5 difference pattern table 38 in a case where the plurality of 
time , and the peak value Vyp of the actual speed Vy is intermediate compensated speeds Vm1 to Vm4 are 
Vyp = Vx . A difference pattern 4 is a difference pattern in a assembled or incorporated in the difference patterns of the 
case where the difference cause is a combination of the difference pattern table 38 . The difference pattern 1 includes 
override and the acceleration / deceleration after interpola - a plurality of ( four in the present embodiment ) difference 
tion . In this case , the command speed Vx is fixed ( Vx > 0 in " causes , and therefore the difference pattern 1 is divided per 
this case ) . Further , the actual speed Vy includes an area that difference cause . A divided difference pattern 1 - 1 is a 
changes according to Vy = constantxtime , and the peak value difference pattern in a case where the difference cause is the 
Vyp of the actual speed Vy is Vyp = constantxVx . Thus , the interlock . In this case , the command speed Vx is fixed ( Vx > 0 
difference pattern table 38 stores a plurality of difference in this case ) , and the intermediate compensated speeds Vm1 
causes that the command speed Vx and the actual speed Vy to Vm4 and the actual speed Vy ( the intermediate compen 
differ , and the difference patterns associated with the differ sated speed Vm5 and the control speed Vc ) are 0 . A 
ence causes . difference pattern 1 - 2 is a difference pattern in a case where 

The cause analyzing unit 40 analyzes the cause that the the difference cause is the machine lock . In this case , the 
command speed Vx and the actual speed Vy differ , by 20 command speed Vx and the intermediate compensated speed 
comparing the pluralities of command speeds Vx and actual Vml are fixed ( Vx and Vm1 > 0 in this case ) , and the 
speeds Vy stored in chronological order in the data storage intermediate compensated speeds Vm2 to Vm4 and the 
unit 36 , and the difference patterns stored in the difference actual speed Vy ( the intermediate compensated speed Vm5 
pattern table 38 . The cause analyzing unit 40 specifies a and the control speed Vc ) are 0 . A difference pattern 1 - 3 is 
waveform formed by the command speed Vx and a wave - 25 a difference pattern in a case where the difference cause is 
form formed by the actual speed Vy by analyzing the the override 0 % . In this case , the command speed Vx and the 
command speeds Vx and the actual speeds Vy stored in the intermediate compensated speeds Vml and Vm2 are fixed 
data storage unit 36 to compare with the difference patterns ( Vx , Vml and Vm2 > O in this case ) , and the intermediate 
stored in the difference pattern table 38 . Further , the cause compensated speeds Vm3 and Vm4 and the actual speed Vy 
analyzing unit 40 outputs an analysis result ( analyzed dif - 30 ( the intermediate compensated speed Vm5 and the control 
ference cause ) to the display unit 14 , and the display unit 14 speed Vc ) are 0 . A difference pattern 1 - 4 is a difference 
displays the difference cause which is the analysis result . pattern in a case where the difference cause is the external 
That is , the display unit 14 displays by which speed com speed 0 . In this case , the command speed Vx and the 
pensation function , the actual speed Vy has been changed intermediate compensated speeds Vm1 to Vm3 are fixed ( Vx 
from the command speed Vx . 35 and Vml to Vm3 > in this case ) , and the intermediate 

FIG . 3 is a view showing the pluralities of command compensated speed Vm4 and the actual speed Vy ( the 
speeds Vx and actual speeds Vy stored in chronological intermediate compensated speed Vm5 and the control speed 
order in the data storage unit 36 . The cause analyzing unit 40 Vc ) are 0 . 
analyzes the plurality of command speeds Vx stored in Consequently , the command speeds Vx , the actual speeds 
chronological order , and determines that the command 40 Vy and the plurality of intermediate compensated speeds 
speeds Vx are fixed ( Vx > 0 in this case ) . Further , the cause Vm1 to Vm4 are stored in chronological order in the data 
analyzing unit 40 analyzes the plurality of actual speeds Vy storage unit 36 to prepare the difference pattern table 38 
stored in chronological order , and determines that there is an shown in FIG . 4 . Consequently , the cause analyzing unit 40 
area ( inclined area ) of Vy = constantxtime and the peak value can analyze the difference cause even when the command 
Vyp of the actual speed Vy is constantxVx . Hence , the cause 45 speeds Vx and the actual speeds Vy stored in chronological 
analyzing unit 40 determines that the difference pattern order in the data storage unit 36 correspond to the difference 
corresponds to the difference pattern 4 in comparison with pattern 1 . In addition , FIG . 4 shows only the difference 
the difference patterns stored in the difference pattern table patterns 1 ( 1 - 1 to 1 - 4 ) . However , the plurality of interme 
38 , and analyzes that the difference causes are the override diate compensated speeds Vm1 to Vm4 may be assembled 
and the acceleration deceleration after interpolation . Hence , 50 in other difference patterns ( e . g . , difference patterns 2 to 4 ) 
the display unit 14 displays that the difference causes are the in a similar manner . 
override , and the acceleration / deceleration after interpola Further , the display unit 14 may display the command 
tion . speeds Vx and the actual speed Vy stored in chronological 

In this regard , when the command speeds Vx and the order in the data storage unit 36 as a graph . Furthermore , the 
actual speeds Vy stored in chronological order in the data 55 cause analyzing unit 40 may calculate changes of speeds by 
storage unit 36 correspond to the difference pattern 1 in a the speed compensation functions from the command speeds 
case of the difference pattern table 38 shown in FIG . 2 , the Vx to the actual speeds Vy stored in chronological order in 
difference causes cannot be narrowed to one . That is , since the data storage unit 36 . Still further , the display unit 14 may 
there are a plurality of difference causes such as the inter - display the command speeds Vx and the actual speeds Vy 
lock , the machine lock , the override 0 % and the external 60 stored in chronological order in the data storage unit 36 as 
speed ( associated with the difference pattern 1 , the differ - the graph , and display the changes of the speeds by the speed 
ence causes cannot be narrowed to one . Hence , by assem - compensation functions as a stacked bar graph . Conse 
bling the plurality of intermediate compensated speeds Vm1 quently , the operator can recognize which speed compensa 
to Vm4 in the difference patterns of the difference pattern tion function changes the speed to what extent as the 
table 38 , it is possible to narrow the difference causes to one 65 changes of the speeds from the command speeds Vx to the 
even when there are the plurality of difference causes . That actual speeds Vy stored in chronological order in the data 
is , difference patterns of the command speeds Vx , the actual storage unit 36 . 
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FIG . 5 is a view showing an example of the stacked bar chronological order in the data storage unit 36 , and the 
graph displayed by the display unit 14 in a case where the difference patterns stored in the difference pattern table 38 . 
command speeds Vx , the actual speeds Vy and the plurality The display unit 14 displays the cause analyzed by the cause 
of intermediate compensated speeds Vm1 to Vm4 associated analyzing unit 40 . 
with the difference pattern 4 are stored in chronological 5 Consequently , even when the plurality of types of speed 
order in the data storage unit 36 . An area indicated by compensation functions compensate the command speed 
diagonal lines in FIG . 5 indicates the change of the speed by Vx , the operator can easily recognize the cause of the 
the override ( i . e . , command speed Vx - intermediate com difference between the command speed Vx and the actual 
pensated speed Vm3 ) , and an area indicated by a cross speed Vy , i . e . , which speed compensation function has 
hatching indicates a change of a speed changed by the 10 changed the actual speed Vy from the command speed Vx . 
acceleration / deceleration after interpolation ( i . e . , intermedi . Further , even when an actual speed differs from a command 
ate compensated speed Vm3 - actual speed Vy ( the control speed under a situation that the operator does not intend , due 
speed Vc and the intermediate compensated speed Vm5 ) ) . to inadequacy of signal setting and inadequacy of parameter 

FIG . 6 is a flowchart showing an analyzing operation of setting , the operator can easily recognize the cause of the 
analyzing a cause of the difference between the command 15 difference . 
speed Vx and the actual speed Vy . In step Si , the data The display unit 14 displays as the graph the command 
storage unit 36 associates and cyclically stores in chrono - speeds Vx and the actual speeds Vy stored in chronological 
logical order the command speeds Vx calculated by the order in the data storage unit 36 , so that the operator can 
command speed calculating unit 30 and the actual speeds Vy easily recognize how the actual speed Vy changes from the 
of the motor driven based on the command speeds Vx ( step 20 command speed Vx . 
S1 ) . In this case , the data storage unit 36 may also cyclically The plurality of types of speed compensation functions 
store in chronological order the plurality of intermediate are classified into the first speed compensation functions that 
compensated speeds Vm1 to Vm4 calculated by the speed are switched to activate and deactivate by an operator ' s 
acceleration control unit 32 , in association with the com - operation , and the second speed compensation function that 
mand speeds Vx and the actual speeds Vy . In this regard , the 25 is set to activate in advance . The speed compensation 
data storage unit 36 may store the intermediate compensated functions classified into the first speed compensation func 
speed Vm5 computed by the speed / acceleration control unit tions can be operated to activate and deactivate by the 

operator . However , when the operator forgets what operation 
Next , the cause analyzing unit 40 analyzes the command the operator has performed , when another operator performs 

speeds Vx and the actual speeds Vy stored in chronological 30 an operation or under the situation that the operator does not 
order in the data storage unit 36 ( step S2 ) , and analyzes the intend , due to the inadequacy of the signal setting or the 
difference cause by comparing the command speeds Vx and inadequacy of the parameter setting , the speed compensation 
the actual speeds Vy with the difference patterns stored in the functions make it possible to easily recognize the cause of 
difference pattern table 38 shown in FIG . 2 ( step S3 ) . In this the difference between the command speed Vx and the 
case , the cause analyzing unit 40 may analyze the command 35 actual speed Vy . Further , the speed compensation function 
speeds Vx , the actual speeds Vy and the plurality of inter - classified into the second speed compensation function is set 
mediate compensated speeds Vm stored in chronological in advance to be activated . However , even in this case , the 
order in the data storage unit 36 ( step S2 ) , and analyze the operator can easily recognize the cause of the difference 
difference cause by comparing the command speeds Vx and between the command speed Vx and the actual speed Vy . 
the actual speeds Vy with the difference patterns stored in the 40 The speed / acceleration control unit 32 includes the com 
difference pattern table 38 shown in FIG . 4 ( step S3 ) . pensated command speed calculating unit 62 that compen 
Further , the display unit 14 displays the analyzed difference sates the command speed Vx based on the command speed 
cause ( step S4 ) . Vx and the activated speed compensation functions among 

Thus , the numerical control device 10 that has the plu the first speed compensation functions , and calculates the 
rality of types of speed compensation functions of compen - 45 compensated command speed Vx ' , and the speed / accelera 
sating the command speed Vx of the motor and controls tion calculating unit 64 that calculates the control speed Vc 
driving of the motor includes the command speed calculat - and the control acceleration Ac based on the compensated 
ing unit 30 , the speed / acceleration control unit 32 , the motor command speed Vx ' and the second speed compensation 
control unit 34 , the data storage unit 36 , the difference function . 
pattern table 38 , the cause analyzing unit 40 and the display 50 The speed / acceleration control unit 32 calculates the final 
unit 14 . The command speed calculating unit 30 calculates control speed Vc by sequentially calculating from the com 
the command speed Vx by analyzing the machining program mand speed Vx the plurality of intermediate compensated 
50 or according to the operator ' s operation . The speed / speeds Vm associated with the plurality of types of speed 
acceleration control unit 32 calculates the control speed Vc compensation functions . The data storage unit 36 cyclically 
of the motor and the control acceleration Ac based on the 55 associates and stores the plurality of intermediate compen 
command speed Vx and one or more of the speed compen s ated speeds Vm in chronological order , as well as the 
sation functions that are actually activated . The data storage command speeds Vx and the actual speeds Vy . The differ 
unit 36 controls the motor according to the control speed Vc ence pattern table 38 stores the difference patterns of the 
and the control acceleration Ac . The data storage unit 36 command speeds Vx , the actual speeds Vy and the plurality 
cyclically associates and stores the command speeds Vx and 60 of intermediate compensated speeds Vm in association with 
the actual speeds Vy of the motor in chronological order . The the causes of the difference between the command speed Vx 
difference pattern table 38 associates and stores the causes and the actual speed Vy . The cause analyzing unit 40 
that the command speed Vx and the actual speed Vy differ , analyzes the cause of the difference between the command 
and the difference patterns of the causes . The cause analyz - speed Vx and the actual speed Vy by comparing the com 
ing unit 40 analyzes the cause of the difference between the 65 mand speeds Vx , the actual speeds Vy and the plurality of 
command speed Vx and the actual speed Vy by comparing intermediate compensated speeds Vm stored in chronologi 
the command speeds Vx and the actual speeds Vy stored in cal order in the data storage unit 36 , and the difference 
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patterns stored in the difference pattern table 38 . Conse a data storage unit configured to cyclically associate and 
quently , even when the causes of the difference between the store the command speed and an actual speed of the 
command speed Vx and the actual speed Vy cannot be motor in a chronological order ; 
narrowed to one by using the command speed Vx and the a difference pattern table configured to associate and store 
actual speed Vy , it is possible to narrow the causes to one by 5 the plurality of the speed compensation functions that 
using the intermediate compensated speeds Vm . Conse causes a difference between the command speed and 
quently , when the plurality of types of speed compensation the actual speed , and 
functions compensate the command speed or when the a plurality of difference patterns each being a pattern of 
actual speed differs from the command speed under the the difference between the command speed and the 
situation that the operator does not intend , due to the 10 actual speed caused by a corresponding speed com 
inadequacy of the signal setting or the inadequacy of the pensation function of the plurality of speed compen 
parameter setting , the operator can easily recognize the sation functions , 
cause of the difference between the command speed Vx and wherein the processor is further programmed to perform 
the actual speed Vy . an analysis to identify the speed compensation func 

The cause analyzing unit 40 calculates the changes of the 15 tions that cause the difference between the command 
speeds changed by the speed compensation function from speed and the actual speed , by comparing the command 
the command speeds Vx to the actual speeds Vy stored in speed and the actual speed stored in the chronological 
chronological order in the data storage unit 36 , and the order in the data storage unit , with the plurality of 
display unit 14 displays the command speeds Vx and the difference patterns stored in the difference pattern table ; 
actual speed Vy stored in chronological order in the data 20 
storage unit 36 as the graph , and displays the changes of a display unit configured to display a result of the analysis 
speeds per speed compensation function as the stacked bar performed by the processor to show to the operator 
graph . Consequently , the operator can recognize which which speed compensation function among the plural 
speed compensation function changes the speed to what ity of speed compensation functions has caused the 
extent , among the changes of the speeds from the command 25 difference between the command speed and the actual 
speeds Vx to the actual speeds Vy stored in chronological speed . 
order in the data storage unit 36 . 2 . The numerical control device according to claim 1 , 

The speed compensation functions include at least one of wherein 
the function of increasing the actual speed Vy compared to the display unit is configured to display , as a graph , the 
the command speed Vx , the function of decreasing the actual 30 command speed and the actual speed stored in the 
speed Vy compared to the command speed Vx and the chronological order in the data storage unit , and 
function of setting the actual speed Vy to zero . Conse the display unit is further configured to indicate , in the 
quently , the speed compensation functions can flexibly com graph , the speed compensation function that has caused 
pensate the actual speed Vy with respect to the command the difference between the command speed and the 
speed Vx . 35 actual speed . 

Although a preferred embodiment of the present invention 3 . The numerical control device according to claim 1 , 
has been described in detail above , the present invention is wherein 
not limited to the present embodiment , and it goes without the processor is programmed to 
saying that various modifications may be made to the execute the first speed compensation function to com 
embodiment without departing from the scope of the present 40 pensate the command speed and calculate a compen 
invention as set forth in the appended claims . sated command speed , and 
What is claimed is : execute the second speed compensation function to 
1 . A numerical control device for controlling driving of a calculate the control speed and the control accelera 

motor , the numerical control device comprising : tion from the compensated command speed . 
a processor programmed to 45 4 . The numerical control device according to claim 1 , 

calculate a command speed of the motor by analyzing wherein : 
a machining program or according to an operation of the processor is programmed to calculate the control 
an operator , speed that is final by sequentially calculating from the 

compute a control speed and a control acceleration of command speed a plurality of intermediate compen 
the motor , based on the command speed and a 50 sated speeds associated with the plurality of speed 
plurality of speed compensation functions for com compensation functions , 
pensating the command speed of the motor , the the data storage unit is configured to cyclically associate 
plurality of the speed compensation functions being and store the plurality of intermediate compensated 
actually activated , wherein speeds in the chronological order , as well as the com 

the plurality of speed compensation functions includes 55 mand speed and the actual speed , 
( i ) a first speed compensation function to be acti the difference pattern table is configured to store , as a 
vated and deactivated by the operation of the opera difference pattern associated with the speed compen 
tor , and ( ii ) a second speed compensation function sation function that causes the difference between the 
set in advance to activate , and command speed and the actual speed , 

the processor is programmed to sequentially execute 60 the command speed , 
the first speed compensation function and the second the actual speed , and 
speed compensation function to compute the control the plurality of intermediate compensated speeds 
speed and the control acceleration from the com between the command speed and the actual speed , 
mand speed ; 

a motor control unit configured to control the motor 65 the processor is programmed to perform the analysis to 
according to the control speed and the control accel identify the speed compensation function that causes 
eration ; the difference between the command speed and the 

and 
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actual speed by comparing the command speed , the a motor controlling step of controlling the motor accord 
actual speed , and the plurality of intermediate compen ing to the control speed and the control acceleration ; 
sated speeds stored in the chronological order in the a storing step of 
data storage unit , with the plurality of difference pat cyclically associating and storing the command speed 
terns stored in the difference pattern table . and an actual speed of the motor in chronological 

5 . The numerical control device according to claim 1 , order in a data storage unit , and 
wherein : associating and storing , in a difference pattern table , the 

the processor is programmed to calculate the control plurality of the speed compensation functions that 
causes a difference between the command speed and speed that is final by sequentially calculating from the 

command speed a plurality of intermediate compen the actual speed , and a plurality of difference patterns 
each being a pattern of the difference between the sated speeds associated with the plurality of speed command speed and the actual speed caused by a compensation functions , corresponding speed compensation function of the the data storage unit is configured to cyclically associate plurality of speed compensation functions ; and store the plurality of intermediate compensated 1 4 15 a cause analyzing step of performing an analysis to 

speeds in the chronological order , as well as the com identify the speed compensation functions that cause 
mand speed and the actual speed , the difference between the command speed and the the processor is programmed to calculate a change of a actual speed , by comparing the command speed and the 
speed , the speed being changed by the speed compen actual speed stored in the chronological order in the 
sation functions from the command speed and the 20 data storage unit , with the plurality of difference pat 
plurality of intermediate compensated speeds to the terns stored in the difference pattern table ; and 
actual speed stored in the chronological order in the a displaying step of displaying a result of the analysis 
data storage unit , and performed in the cause analyzing step on a display unit 

the display unit is configured to display , as a graph , the to show to the operator which speed compensation 
command speed and the actual speed stored in the 25 function among the plurality of speed compensation 
chronological order in the data storage unit , and display functions has caused the difference between the com 
the change of the speed per speed compensation func mand speed and the actual speed . 
tion as a stacked graph . 10 . The cause analyzing method according to claim 9 , 

6 . The numerical control device according to claim 1 , wherein the speed / acceleration controlling step includes : 
wherein the plurality of speed compensation functions 30 a compensated command speed calculating step of 
include at least one of interlock , machine lock , override , an executing the first speed compensation function for 
external speed , and acceleration / deceleration after interpo compensating the command speed and calculating a 
lation . compensated command speed ; and 

7 . The numerical control device according to claim 1 , a speed / acceleration calculating step of executing the 
wherein : 35 second speed compensation function for calculating the 

the processor is programmed to execute the plurality of control speed and the control acceleration from the 
speed compensation functions according to a predeter compensated command speed . 
mined order ; and 11 . The cause analyzing method according to claim 9 , 

the speed compensation function that is deactivated does wherein : 
not compensate a speed . 40 in the speed / acceleration controlling step , the control 

8 . The numerical control device according to claim 1 , speed that is final is calculated by sequentially calcu 
wherein the speed compensation functions each include at lating from the command speed a plurality of interme 
least one of a function of increasing the actual speed diate compensated speeds associated with the plurality 
compared to the command speed , a function of decreasing of speed compensation functions , 
the actual speed compared to the command speed , and a 45 in the storing step , the plurality of intermediate compen 
function of setting the actual speed to zero . sated speeds , as well as the command speed and the 

9 . A cause analyzing method for a numerical control actual speed , are cyclically associated and stored in the 
device to control driving of a motor , the method comprising : chronological order in the data storage unit , 

a command speed calculating step of calculating a com the difference pattern table stores , as a difference pattern 
mand speed of the motor by analyzing a machining 50 associated with the speed compensation function that 
program or according to an operation of an operator ; causes the difference between the command speed and 

a speed / acceleration controlling step of computing a con the actual speed , 
trol speed and a control acceleration of the motor , based the command speed , 
on the command speed and a plurality of speed com the actual speed , and 
pensation functions for compensating the command 55 the plurality of intermediate compensated speeds 
speed of the motor , the plurality of the speed compen between the command speed and the actual speed , 
sation functions being actually activated , wherein and 
the plurality of speed compensation functions includes in the cause analyzing step , the speed compensation 

( i ) a first speed compensation function to be acti function that causes the difference between the com 
vated and deactivated by the operation of the opera - 60 mand speed and the actual speed is identified by 
tor , and ( ii ) a second speed compensation function comparing the command speed , the actual speed and 
set in advance to activate , and the plurality of intermediate compensated speeds stored 

the computing comprises sequentially executing the in the chronological order in the data storage unit , with 
first speed compensation function and the second the plurality of difference patterns stored in the differ 
speed compensation function to compute the control 65 ence pattern table . 
speed and the control acceleration from the com 12 . The cause analyzing method according to claim 9 , 
mand speed ; wherein : 
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in the speed / acceleration controlling step , the control 
speed that is final is calculated by sequentially calcu 
lating from the command speed the plurality of inter 
mediate compensated speeds associated with the plu 
rality of speed compensation functions , 

in the storing step , the plurality of intermediate compen 
sated speeds , as well as the command speed and the 
actual speed , are cyclically associated and stored in the 
chronological order in the data storage unit , 

in the cause analyzing step , a change of a speed is 10 
calculated , the speed being changed by the speed 
compensation function from the command speed and 
the plurality of intermediate compensated speeds to the 
actual speed stored in the chronological order in the 
data storage unit , and 15 

in the displaying step , the command speed and the actual 
speed stored in the chronological order in the data 
storage unit are displayed as a graph , and the change of 
the speed per speed compensation function is displayed 
as a stacked graph . 20 

13 . The cause analyzing method according to claim 9 , 
wherein : 

in the speed / acceleration controlling step , the plurality of 
speed compensation functions are executed according 
to a predetermined order ; and 

the speed compensation function that is deactivated does 
not compensate a speed . 

25 

* * * * * 


